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Producing formed portions from foamable plastics material 



(57) Producing formed portions from a foamable plastics melt, the plastics melt being filled into a^pcessurised 
forming cavity 34, the pressure being reduced after filling has taken place so that the plastics melt foams, and 
afterthe plastics melt has cooled, the formed portion is removed from the mould 10. wherein the gas pressure 
in the cavity 34 is kept constant during the flliing of the cavity 34. The gas pressure may be kept at a constant 
value of 10 to 14 bar. A venting channel 24 may be arranged between the halves 11. 32 of the cavity 34 for the 
escape of gas. The formed portions may be operator panels (64 of figs 4 and 5) for automatic cash dispensers. 
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Method and apparatus for producing formed portions from 
foamable plaatica material 

The present invention relates to a method for producing 
5 plastics formed portions, in which a gas pressure is 

built up in a form cavity of a forming mould. The form 
cavity is filled with a foamable plastics melt; after 
the filling has taken place the gas pressure in the 
form cavity is reduced so that the plastics melt foams, 
10 and in which after the plastics melt has solidified the 

formed portion is removed from the mould. 

Furthermore, the invention relates to an apparatus for 
producing plastics formed poirtions from foamable 
15 plastics material, comprising a forming mould with form 
halves that enclose a form cavity, at least one feed 
opening through which the starting-material melt 
reaches the form cavity, and at least one venting 
opening. 

20 

In the case of the method mentioned above and termed a 
gas counter-pressure method, the plastics melt, which 
consists, for example, of a thermoplastic plastics 
material such as polycarbonate, is mixed with an 

25 expanding agent for foaming purposes. So that the 

surface of the formed portions is as smooth as 
possible, the form cavity must be filled completely 
with the plastics melt before the latter foams. 
Directly after having been poured in, the latter cools 

30 on the inner walls of the form cavity in the non- foamed 

state and thus obtains a smooth surface. After the gas 
pressure in the form cavity has been lowered, the 
plastics melt foams, with the reduction in volume that 
occurs upon cooling being cott^ensated for and with a 

35 porous core forming below the surface of the foirmed 

portion. 



-2- 

In known gas counter-pressure methods operations are 
carried out with sealed moulds in order, whilst filling 
the form cavity, to maintain a gas pressure that 
prevents the plastics melt from foaming. The internal 
5 form pressure in the case of the gas counter-pressure 
method typically lies in the order of magnitude of 50- 
150 bar and is dependent upon the configuration of the 
formed portion and the plastics material used. For the 
purposes of comparison, it may be mentioned in this 
10 connection that in the case of conventional injection- 
moulding, operations are carried out at still much 
higher pressures {up to 1000 
bar) . 

15 The disadvantage of the method used in the prior art is 
that the joint lines form to a great extent behind 
openings. When manufacturing operator panels of 
automatic cash dispensers for example, for the 
differently configured operator panels forming moulds 

20 are put together out of interchangeable inserts. It 

has been found that the edges of the interchangeable 
inserts stand out as burrs on the formed portion. This 
necessitates elaborate and thus expensive after- 
treatment of the surfaces of the formed portions. 

25 

Preferred embodiments of the present invention 
advantageously provide a method for producing formed 
portions from a foamable plastics melt, in which method 
a smooth and tight outer surface of the formed portions 
30 results even when interchangeable inserts are used. 

Furthermore, an apparatus for carrying out the method 
is also provided. 

According to one aspect of the present invention there 
35 is provided a method for producing plastics formed 

portions , in which a gas pressure is generated in a 
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form cavity of a forming mould, 

wherein the form cavity is filled with a foamable 
plastics melt; 

5 

after the filling has taken place, the gas 
pressure in the form cavity is reduced so that the 
plastics melt foams, 

10 and after the plastics melt has cooled, the formed 

portion is removed from the mould, 

wherein the gas pressure in the form cavity is 
kept at least approximately constant during the 
15 filling of the form cavity and a first cooling 

phase. 

According to a second aspect of the present invention 
20 there is provided an apparatus for producing plastics 
formed portions from a foamable plastics melt, 
comprising a forming mould with form halves that 
enclose a form cavity, 

25 at least one feed opening through which the 

plastics melt reaches the form cavity, 

and at least one venting opening, 

30 wherein a gas-supply line connects the form cavity 

to a device for regulating the gas pressure in the 

form cavity, which device regulates the gas 
pressure during the filling of the form cavity and 
a first cooling phase to keep it at an at least 
35 approximately constant value. 



The object is achieved by means of a method in 
accordance with claim 1 and an apparatus in accordance 
with claim 6 . 



5 When filling sealed moulds, gas pressures of up to 150 
bar are formed in the form cavity, necessitating, for 
their part, the use of high injection pressvires in 
order to press the plastics melt into the form cavity. 
It has been recognized that these high internal form 
10 pressures result in the formation of burrs at the edges 
of the interchangeable inserts. 

In the case of the method in accordance with the 
invention, during the filling and the first cooling 
15 phase the gas pressure in the form cavity is maintained 
at a value at which the plastics melt does not foam 
just yet. 

The gas counter-pressure method in accordance with the 

20 invention can be used, for example, in order to 

manufacture operator panels for automatic cash 
dispensers. In the case of this application, special 
demands are made on the formed portion. For example, 
high mechanical strength values must be attained in 

25 order to be able to protect the automatic cash 

dispenser from vandalism. In order to guarantee 
sufficient protection, wall thicknesses of over 6 mm 
are required. Such wall thicknesses can also be 
obtained with the conventional gas counter-pressure 

3 0 methods. However, a sufficiently smooth surface is 

only obtained by means of the method in accordance with 
the invention, because with this method very low 
injection pressures suffice and therefore no burrs are 
formed at the edges of the interchangeable inserts . By 

3 5 means of the invention elaborate re-working, in which 

the resultant burrs are removed by grinding, smoothing 
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over, fillers and so on, is avoided. As a result, the 
costs of production are lowered and the production 
times are shortened. 

5 For the sake of completeness reference may be toade to 
the fact that the pressure in the form cavity may by 
all means move within a range. In this connection, a 
lower limiting value for the pressure follows from the 
demand that foaming of the pla:stics melt must be 
10 avoided. Such a value can, for example, lie at 

approximately 10 bar. An upper limiting value follows, 
as already explained, from the demand that the 
formation of burrs is to be avoided. This is the case, 
for example, at a pressure of less than 14 bar. 

15 

A first embodiment of the method in accordance with the 
invention provides that gas, which during the filling 
escapes from the form cavity in an uncontrolled manner, 
be replenished in order to keep the gas presstire in the 

20 form cavity at least substa:ntially constant. By means 
of this method a situation is avoided where the form 
cavity or the forming mould needs to be totally sealed. 
It has been found that, for example, a seal in the 
region of ejectors is very elaborate and that therefore 

25 the costs of production for forming moulds, which are 

used in the case of conventional gas counter-pressure 
methods, are very high. In the case of this further 
development the pressure in the form cavity is measured 
and so much gas is replenished that the pressure in the 

30 form cavity adheres to the desired pressure value. 

In the case of a second embodiment of the method in 
accordance with the invention, during the filling gas 
is drawn off out of the form cavity in a controlled 
35 manner so that an at least substantially constant gas 

pressure results in the form cavity. In the case of 
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this embodiment, for example when the upper limiting 
value for the gas pressure in the form cavity is 
exceeded, valves of venting channels are opened for so 
long until there is a fall below the upper limiting 
5 value again. During the first cooling phase, the 

valves remain closed in order to keep the gas pressure 
constant. If the surface of the foamable plastics melt 
has cooled and solidified to a sufficient extent, these 
valves can be opened so that the form cavity is vented. 

10 This embodiment of the method in accordance with the 

invention can be used whenever the fixed forming mould 
has controllable valves. This embodiment of the 
invention therefore enables fixed forming moulds to be 
capable of being re-used by retrofitting or exchanging 

15 the valves. 

It is advantageous to build up the gas pressure at the 
same time as the closure of the two form halves that 
delimit the form cavity. As a result of this further 
20 development, after the formed portion has been removed 

from the mould the forming mould is very quickly 
available for further casting. 

The invention further covers an apparatus for producing 
25 .formed portions that has the features that are 
specified in claim 6. 

In the case of the apparatus in accordance with the 
invention it is possible to remove or re- supply 

30 compressed gas from or to the form cavity by way of the 

venting opening and the gas-supply line in order to 
regulate the gas pressure during the filling of the 
form and the first cooling phase to keep it at an at 
least substantially constant value. By means of the 

35 deviation of the actual gas pressure from a rated 
value, the device for regulating the gas pressure 
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det ermines the quantity of gas that is to removed from 
or supplied to the form cavity. The apparatus in 
accordance with the invention can, for example, operate 
according to the regulating methods that have been 
5 explained further above. 

In the case of an embodiment of the apparatus that is 
particularly advantageous structurally, at least one 
venting opening is arranged at the parting plane 
10 between the form halves. It is possible for gas that 
is supplied to the form cavity to escape by means of 
the venting opening thus arranged. 

For a better understanding of the present invention, 
15 and to show how the same maybe carried into effect, 

reference will now be made, by way of example, to the 
accompanying drawings in which: 

Figure 1 shows a plan view of the apparatus in 
20 accordance with the invention; 

Figure 2 shows a sectional view of the mould shown in 
Figure 1 along the line of intersection A in Figure 1; 

25 Figure 3 shows a section of a detail of the mould from 
Figure 1; 

Figure 4 shows an operator panel of an automatic cash 
dispenser; and 

30 

Figure 5 shows a perspective representation of the 
operator panel shown in Figure 4. 

Figure 1 shows the plan view of a forming mould 10 in 
35 accordance with the invention having a right-hand form 
half 11 with which operator-panel elements of an 



automatic cash dispenser are manufactured. The form of 
the operator-panel elements is determined by a shell 12 
and a core 14 for a recess in the operator-panel 
element. The shell 12 is composed of an upper section 
5 16, a central section 18, which borders the core 14, 

and a lower section 20. 

In the centre of Figure 1 it is possible to identify a 
sprue 22 through which molten, thermoplastic plastics 
10 material is pressed into a form cavity (see Figure 2) . 

The shell 12 is bordered by an aerating and venting 
channel 24 which, for its part, is surrounded by an 0- 
ring groove 26. 

15 It is possible to install the portion of the forming 

mould 10 that is shown in Figure 1 in an injection- 
moulding machine by means of a plate 28. The plate 28 
is thereby used as a carrier plate with which the 
right-hand form half 11 is held in the injection- 

20 moulding machine. Furthermore, four guide rods 30 are 

shown that guarantee that the right-hand and a left- 
hand form half 11 and 32 respectively (see Figure 2) 
are guided so as to fit exactly. 

25 Figure 2 shows the right-hand and left-hand form half 

11 and 32 respectively of the forming mould 10 in a 
sectional view along the line of intersection A (see 
Figure 1) . The right-hand and left-hand form half 11 
and 32 surround a form cavity 34 which is filled with a 

3 0 plastics melt. The form cavity 34 is connected to the 

sprue 22 by way of a sprue channel 36 which is 
perpendicular to the drawing plane. The upper and the 
lower section 16 and 20 respectively of the shell 12 
can be seen clearly. Above and below the form cavity 

35 34 it is possible to see the cross sections of the 

aerating channel 24 and the 0-ring groove 26 that 
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extend on an outside 38 of the right-hand form half 11 
facing the left-hand form half 32. The form cavity 34 
is connected to a device 39 for pressure control by way 
of the aerating and venting channel 24 . The forming 
5 mould 10 is sealed outwardly at the parting plane with 

the aid of the 0-ring groove 26 . In this 
representation it can also be seen that no separate 
seal is effected in the region of an ejector 40 and the 
sprue channel 36. In this region, the seal of the 

10 forming mould 10 would be particularly elaborate. 

Compressed gas, which escapes in this region, in 
particular along the ejector 40, is replenished by way 
of the aerating channel 24 . The gas pressure in the 
form cavity 34 can therefore be kept constant during 

15 the filling and the first cooling phase. 

In this first cooling phase the molten plastics 
material solidifies bh the inner walls of the form 
cavity 34 that are formed by sections 42 and 44 of the 

20 outside 38 of the right-hand form half 11 and also by 

sections 46 and 48 of an outside 50 of the left-hand 
form half 32 . After the surface of the plastics 
material located in the form cavity 34 has solidified, 
the compressed gas is drawn off by way of the venting 

25 channel 24 so that the plastics material foams. After 

a second cooling phase, in which the remaining mass of 
the plastics material cools and solidifies, the right- 
hand and left-hand form half 11 and 32 are moved part 
and the formed portion is removed from the mould with 

3 0 the aid of the ejector 40. For this purpose, the 

ejector 40 is moved in the direction of an arrow 52. 

Subsequently, the right-hand and left-hand form half 11 
and 32 are closed again, with gas that generates a 
35 counter-pressure again being pumped by way of the 

aerating channel 24 in the direction of the parting 
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plane between the two form halves 11, 32. Afterwards, 
liquid plastics material can again be injected into the 
form cavity 34 by way of the sprue 22 and the sprue 
channel 36 in order to cast the next formed portion. 

5 

Figure 3 shows a section of a detail perpendicularly in 
relation to the parting plane in the region of the 
aerating channel 24. It can be seen that the outside 
38 of the right-hand form half 11 and the outside 50 of 

10 the left-hand form half 32 do not touch in a section 

between the form cavity 34 and the aerating channel 24 
and form a through-channel 53 . Whilst the form cavity 
34 is being filled with plastics material, the 
con5)ressed gas can escape through this through- channel 

15 53 in the direction of the venting channel 24. On the 

other hand, before the form cavity 34 is filled it is 
possible for compressed gas to be pumped into the form 
cavity 34 by way of this through-channel 53. 

20 Figures 4 and 5 show an operator panel 54 of an 

automatic cash dispenser which can be manufactured with 
the aid of the apparatus 10 previously described. The 
operator panel 54 is composed of three operator panel- 
regions 56, 58 and 60. In order to produce such an 

25 operator panel 54, a forming mould is composed of, for 

example, three interchangeable inserts. In this 
connection, one interchangeable insert is used for each 
operator-panel region 56, 58, 60. The course of the 
edges of the interchangeable inserts is indicated by 

30 means of lines 62 and 64. It can be seen clearly, in 

particular in Figure 5, that the surface of the 
operator panel 54 is uniformly smooth. Burrs have not 
formed at the edges of the interchangeable inserts. 

35 It is not therefore possible to identify the 

interchangeable inserts on the visible surface of the 
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operator panel . For an operator panel without an 
insert shaft 66, for example for a credit card, another 
interchangeable insert for the operator-panel region 56 
is simply used in the case of the forming mould for the 
operator panel 54. By means of the invention it is 
therefore possible to use the same forming moulds for 
differently configured operator panels . 

Reference may again be made to the fact that as a 
result of the method in accordance with the invention, 
or the apparatus which operates according to this 
method, no after-treatment of the surface is required. 
This means that the operator panels can be processed 
further immediately after manufacture. 

The invention thus makes an apparatus or a method 
available with which the gas counter-pressure method 
can be used, for example, even in the case of forming 
moulds that contain interchangeable inserts. 
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List of reference numerals 



10 Forming mould 

11 Form half 
5 12 Shell 

14 Core 

16 Upper section, of the shell 

18 Central section 

20 Lower section of the shell 

10 22 Sprue 

24 Aerating and venting channel 

26 0-ring groove 

28 Carrier plate 

30 Guide rod 

15 32 Form half 

34 Form cavity 

36 SpjTue channel 

38 Outside of the form half 

3 9 .jDevice for pressiare .regulation 

20 40 Ejector 

42, 44, 

46, 48 Sections of the outsides of the form halves 

50 Outside of the form half 

52 Arrow 

25 53 Through- channel 

54 Operator panel 
56, 58, 

60 Operator-panel elements 
62, 64 Boundary lines 

30 66 Shaft 
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A method for producing plastics formed portions , 
in which a gas pressxire is generated in a form 
cavity of a forming mould, 

wherein the form cavity is filled with a foamable 
plastics melt; 

after the filling has taken place, the gas 
pressure in the form cavity is reduced so that the 

plastics melt foams, 

and after the plastics melt has cooled, the formed 
portion is removed from the mould, 

wherein the gas pressure in the form cavity is 
kept at least approximately constant diiring the 
filling of the foim cavity and a first cooling 
phase . 

Method according to claim 1, wherein during the 
filling, gas that escapes from the form cavity in 
an uncontrolled manner is replenished in order to 
keep the gas pressure in the form cavity at least 
approximately constant. 

Method according to claim 1, wherein during the 
filling, gas is drawn off out from the fonti cavity 
in a controlled manner in order to keep the gas 
pressure in the form cavity at least approximately 

constant . 

Method according to any one of the preceding 
claims, wherein the gas pressure is built up upon 
closure of form halves of the forming mould that 
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serve to delimit the form cavity. 

Method according to one of the preceding claims, 
wherein the gas pressure is kept constant at a 
value in the region of approximately 10 to 14 bar. 

Apparatus for producing plastics formed portions 
from a foaraable plastics melt, con^rising a 
forming mould with form halves that enclose a form 

cavity, 

at least one feed opening through which the 
plastics melt reaches the form cavity, 

and at least one venting opening, 

wherein a gas -supply line connects the form cavity 
to a device for regulating the gas pressure in the 
form cavity, which device regulates the gas 
pressure during the filling of the form cavity and 
a first cooling phase to keep it at an at least 
approximately constant value. 

Apparatus according to claim 6, wherein arranged 
at the parting plane between the form halves there 
is at least one venting opening through which gas 
supplied to the form cavity can escape. 

Injection- moulded portion, in particular an 
operator panel for an automatic cash dispenser, 
which is produced with the aid of the method in 
accordance with any one of claims 1 to 5 by means 
of an apparatus according to claim 6 or 7. 
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9 . An apparatus substantially as herein described with 
reference to, and as illustrated in, the accompanyiri^ 
drawings . 
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